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1 1020030008846 



mm 2003/3/12 



[^□Jg^oj^] 700412-2108813 

442-733 

i^±] sjis 4*sai mm=? §s§ ^u^M^gom^ 515^ 

501 2 

[^3] KR 

§SH;i] KIM, Hong Gun 

[^□J^^ojS] 720520-1468417 

440-320 

i^±] SJIS ^SJAI S2i^ e^S eJCHOHttm 307S 901s 

[^3] KR 

S HI42£°I ^§011 SS, HI60^°I 

oil °\m m^&h\ m m=?muo. i\\z\2i 

t>|gO (0|) 

[^Igf^S] 20 3 29,000 £! 

[JF^l^S] 26 2 26,000 £! 

[o^^l^xh^] 0 2d 0 SJ 

l^A^^S] 14 S 557,000 £! 

tMh^l 1 612,000 SI 

[§¥AiW] 1. Q^Ai- SA1IAi(£3)_m 
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^S«o^ 0 l 7flA]£]^ oicf. -g-T^o] 300 3000^131 

1.8 tflx) 30] *>7l^ (1)3, S.^^ ^S\o)^s_ ^^M^^-o, j^Kr 

-(SiH 2 NH) n - (1) 

<8^£ ^£^1 71* tfofl ^-71 ^ ^-71 5Wg- ^el^ # 

3^o.3. ^a^ji, 4V7) ^S]^ ^>^H1 7fl^# ^W-. ^7} 7fl^f» JE*I^ 

#^5. ^Ejj^ ^^tbcf. o]sq- ^o], ^y^^ 2]^>oi^ i 

£ 3a 
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*fl i*}^ {COMPOSITION INCLUDING PERHYDRO-POLYS I LAZANE FOR MANUFACTURING 

SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING THE SEMICONDUCTOR DEVICE USING THE 
SAME} 

£ la £ lext ^3 ^<^H 4^ te^ll e^l^l ^S)-^ ^wj- 

£ 2a^ y s v ^^ SI*V *V£*fl ^>5] Jg^£o]cf. 

£ 2b vfl*] £ 2j^ ^oflofl aV^^l d^-o) ^S«o v ^* A d^s>7l 

^ £ 2a^ AA/lHN cfltb ^r^£ 0 14. 

£ 4a^ wl^^H tfV£*ll 

£ 4b £ 4j^ ^ HljE^oflofl $\^. o>£^ ^>5] ^^1- ^ 
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5. 5a^ ^*fl *\}^& ^1 %-7^ ^<gnV c^o] JHjt}. ^ ^p] 

^(TEMM}*Hc}. 

£ 6-& ^ HlJU^TgoflcHl til £ ^ ^ 256M tilS 

200, 400 : 71^- 202, 402 : sflJE. 

204, 404 : *fll ^s)-^ 206, 406 : ^s\-^r 

210, 410 : E.®*) 215, 415 : ifl* ^>s)-^- 

225, 425 : X|2 aJs^ 226, 426 : ^]1^ 

227, 427 : *fll 230, 430 : 

235, 435 : 7)MM *V3^ 236, 436 : #3 Jfflfi 

238, 438 : 7fl°lJ= ^ 240, 440 : rt^^i/^efl <?] <g ^ 

250, 450 : TflojE iBfloH 260, 460 : *()2^ 

265, 465 : afll 270a, 470a : afll 

270b, 470b : *H2 275a, 275a : afll #^ZL 

275b, 475b : *)12 Ir&ln 280, 480 : ti] ee)-o| 

285, 485 : *fl2 290, 490 : ^13 

295, 495 : >Hl3 300 : ^-g-*}^ ^^^ej-^V 
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320 : Jl-^}^ #el^^-^r 330 : ^ 
465a : -g-S. 465b : 
475 : 

°l-§-t}- ^5^1 ^S^^l ?A°-5L, ^.Cf ^^T^ ^-t- ^^^1 ^ 

<29> ^e, ^515. ^*Rr ^J±3* A1-5H1 &<>H, Cf<#*V 7 ]^o) ^.^5^ ^ ^ 

Sflei^- tilj£^ 7]^- *§^f>}7) $n 3fl EH ^ * izfl^o) S-o] §0>xlJl ol^ 

^ S^M^eK transistor) ^ zVf, ^ «fl*I^#3.*l , #7} rtfl^-ofl 

ZL ^>oloH ^<gtol ^A^tf ^- 7 1 ^<£#£- 71^:4 2flH^ ^ofl -,3V 

€ 4S *8^3H^ ^3^1, 2}]E} A>ol» vfl-SjL ^ o^ol n}]^^ 5g Ej- 

±.7} Z\)2iO)] olo^Ai #-S-tb 7l# ^ ^Ve|S. tfl^-SlJl 
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!> ^<$.% ^ *3 S.^S. ^elTflole #efl^(Boro-Phospho-Silicate Glass; 

°1*>, 'BPSG' 31- W.) *^ol ^cf. #71 BPSG #71 BPSG* f^tt 1*13 

A>-g-5lJl ^Cf. ^4, ^"71 BPSG -f^tV ^ nfl^ ^§HS. -ir^*>jl ^7><?1 

f-°l lOOnm °1*K1 ay^] i^Hl ^-g-*>7H^- JL^r e| (ref low) 

2> ^^*>7l W f^AS^ Jl^S. S\-n 7l# ^(High 

Density Plasma - Chemical Vapor Deposition; 0 ^}, "HDP-CVD"5}-:n. ^Vi}.) ^5r^}- 
^ 0 3 -TE0S(Tetra-Ethyl ortho-Silicate) ^ f-ol &t}. # 7 1 HDP-CVD #3-^ ^ ^ 
O3-TEOS ^-g: ^^>«?1 »(design ruleW lOOnm 0 l*r°J #5.%) 'tS.-f M^*l 

(Shallow Trench Isolation; °1*L "STP&r^- tr^f.) ^ ^ PMD(Pre-Metal 
Dielectric) f^AS ^ ^e} 3-§-*U 9X^. 3 "tifKgap 

filling) #H*!1 ^7} ^ls^-^^l 3-§-^ nfl, ^-#3fl;*!r4. 

3> 4^1, 7 J aflfj ^^ilS ^(Flowing type) 3 

S0G(Spin On Glass) A}-g-tr ^3 A}-g-s]j7 & A. <#7] S0G #^^r a>-§- 

tr *fl^ -f 1°1E21 ^TflAl^lcf. #7l S0G #*! #°lH g. 

^eHKpolysilazane) 31 1^ ^<3^# ^iL*>7l ^*fl 02 ^ H20 ^ #3*71*11 
(oxidant) ^ Af-g-^ S i02S Ti^tf. nJ-eM , tVc^ ^ yj-^ 

3? 33- ^-^ofl slSfl ^« ^ $1A£S Hl-g-ol ^^cf. #7l Si02 S0G «| 

^4 13 ^ ^^o.S *>3*H «K£*ll STI ^§ ^ #7j Inter 

Layer Dielectric ; ILD) ^ofl a>-§-s]ji ojcf. ^- 7 fl ^-*] 2001-308090 ^ tfltr 1 ?!^- 
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^7fl-s.«1^Ji s.2002-0068672ofl i&£*fl ±7}^ nfl^Hj-^o] jflAls)^ oicf. ft 7] 
7fl #^5^* °l-g-*V tJ nfl^^ 4a)*}JL ojo.uf, ^-71 ^7fl 

^>-§-€ ^ €■ -H^>%=(High Molecular Weight)^ 

4> ^7fl A>-g- ^O] #5^5RV^ ^ ^ ^-7>^o) qt 50 00°-S #°1 ^ 

20nm olSKl #51311 ^Jl*}^ ^-fofl^ Q nfl^£- o^o^^ (porous) ^ 

aVnl-cl ^^£]7l ^4. ^, ^ ^ ^7}^o) 5000^] #E^BHhgr ^*fl EL 

7]7> ^^^^S. 4nmS nj-^i , #7l 4nm^l EL7)Mr £xt #5-) ^2} 

^ s>7fls)^, 4 59 (packing) ^til^ tJ tfiojj tg 

^s)7] ^tf. ^, ^ofl £^11-^5. #7l nfl^^j-c^ ^Ifl-g- ^^-Tfll^, 

A o V 7l ^^*o] Aj-Jr OVE^ ^7}9] ^Hfl^Tfl ^Cf. 

6> *fll^£r ^ nfl^o) -g-Ol^- ^^j.^ 51^0]=^. #e]^^ 

* i^Rr «V£^1 *fl2:-g- 5^ #-8: *fl^*Kr 3Mtf. 

7> ^2^3 ^ Z\&X}*&S] i|^l£S #£^&f#* °l-g-3M ^ 2: 
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<38> ^ ^13-=-^^ = ^aJ^Bj-^* °l-g-*M ^ 

<39> -8-71 *Hl^3* ^*>7l M. « a v^^ ; ^ ^ £-7}^o] 300 3000^1 

-n -gr*}^ ^£7> 1.8 3<y §>7l^ (l)s. S^slfe s^Hjels. #Bl^eHhi- s^- 

<40> - (Si H 2 NH) n - (i) 

<4i> a o v 7 iai (l)dU^, 

<42> ^-71 ^2^-^* ^*>7l ^£r, 5£^r 7m #<H| ^ « £7} 

*&°] 300 ^fl*l 3000^1 jl 1.8 tfl*l 3*1 *>7l^ (1)3. JSj^H^- 

<43> -(SiH 2 NH) n - — (1) 

<44> # 7 jAi (1)6)] a-^ > n -g- ^+m. o]nl*Vcf. 

<45> Aj- 7 ] ^3-5-;*^ ^*>7l Jfl*H ^£r, ^ J± <^ ^ ^gjEL <$o*o] 

«V£*fl 7|t -SM £*H3 sfl^* ^^*fJL, ^"71 £*H§ JfflfM- tfofl ^ 

^ ^V^l 300 ifl^l 3000O1J1 £-i£7} 1.8 ifl*l 30] ^>7l^i (1)3 

<4 6> -(SiH 2 NH) n - (1) 

<47> A o V 7 ]Al (l)ofl^, n £- <£S] 3*T* ^Bl^tf. >S-7l A>^-7l^» *H^*KIL 

41-9 



s 1020030008846 %;% 2003/3/12 

<48> o)9\- go] t z\~.x}B£o\ ^}C]B.S. £#*H=- °l-g-^H 
<49> ©I*}-, £ ^-g- ^>*fl*>7fl ^^*Vtq-. 

<50> -fA}, ^ ^t^o] <^ 300 ^ 3oooo] jl (molecular weight 

distribution^} 1.8 3^1 ^>7l^ (1)3. S^E]^ 3js}ol^. ^^^e]-^-^ 5L^-*> 

<5i> -(SiH 2 NH) n - (1) 

<52> 3 ( 1) *1 . n£r ^ Dl *Vt} . a o V 7 ] 3l5}olES #5^ ERKgr ^ 

^(Low Molecular Weight)^ l-e^e}-^ ^.S^ ^ sg^- ^7}^o] ^ 300 T^nlo!^ _n 
£-74^0] s.^^. ^ ^ 3ooo ^ol^ ; ^>^o] 2]-£*>7ll ^7>sH 

371 71- ^7>^cf. l^^i , JELS ^el^H}^ 

^ 300 ifl*l 3000^1 ?A°} w}^3 *>cf. 
<53> £ ^- f #7l s|*H;e.3. l-sl^e^-^Vsl ^-71-^ -g-iJE (Molecular Weight 

Distribution; MWD)7> ^ 1.8 ^oVol^ ^-5££7> cf^ ^•^^flxlH.S zz.ofl 

€- §7> £171^1 -g-iJESL ^-§r<>l ^7>^Vji, °J= 3 i£*H^, 

1.8 3<?] uJ-^SrcK 
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afl^t}. #71 -g-nfl^ 3. ^(xylene) ^ 31 = (di-butyl ether) ^-^l- ^ # 

<55> ti>i^ ^S-g- S^#S*1 #7l sl^ol^s. ^^^e^-^-g, ^ 

30 ^% 3:4 0 l , a, ^£7> ^7l-£]ol ^7ll7r €-0- <>l#°-5. ¥^-1^4. *HiM, 

^ 5 vfl^l 30 «>^^>cl-. atr, €*fl ^ -g-nfl^ 70 

^£7> ^7>£)<H ^ ^^171- ^Jl ol^VO.^. ^-^l^^lJl, 01 95 -b£ % ^^.ol 
^, ^£7} ^Sj-sM €*Kr q-^ <g-g- ^ ttfal-A-1, ot 70 ^ 95 

<56> bt-^ ^#(defect) 

<57> ti} E ^i i7 } ^lS-g- S^#^r *#^^1 ^ ^^(spin coatingH 7]& #<*|| 

£XSl^^. 2£tb, 0 2 ^ H 2 0 ^-g^r^i ^ 700*C«1M ^Sr^it^r. ^ v 

A oM ^ #6)1 ^fl^Rr ##^<y ^ ^(Optical Inspection) #«H1 ^sfl 

<58> ol^, ^aHHI o^fl d^- ^l^l ^th}. 

<59> ^^Hl 

<60> ^7). afl^-g. Jg-g- -g-*f3f(Mw)°l 1700^1 Jl, ^J§5 ^-7> 

^(Mn)ol ^ 800 °H , £-7}^ ^-i£(MWD)7> ej= 2.2<y #S^^V* ^*}$t}-. ^7} 
-Ssl^^^r^ -g-*} A>ol ^(molecular size)^ 0.5. °f 2nm 3.*J , #3^*r 
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S-*>-&3 A>°l^fe ot 0.5 vfl^l 4nm ^ €vfl*r55H}. #7l ^^^^V ^ -g-ufls. 

*1 ^1^1=1 ^ ^1*}$^. Aj-y] ^ .g-ofl ^ 7 ]^_o 

3. #71 ot 14 # 7 1 ^ _g.on*j ^^(viscosity)^ lcP 5S^. 

#7l ^ -g-^-g: 71^1 £5Ltr ^, ^rSj-7l^l# afl^-SH ^Sl-Al^ o. S Ai #71 71^ # 
dl ^^nvo. ^^rj-. oltrfl, ;£sH #71 ^4^o} shrinkage) 51^ ^S.^ 

^7] 9} 19% ^<gBV5l ^-^^(dielectric constant)^: ^ 4.0 ol^4. 

<ei> «] jn. o^i 

<62> tiVi^l ^> S# #3-^-1 ^ £-*BKMw)°l 5100O1J1, ^g-g- 

^(Mn)ol 1560oH, «-^>^ ^-i£(MWD)7> ^ 3.10] s.^^^ *\}^*}-<%r}. . # 7 1 
#sl^^-^S] ^.7} a}o) ^(molecular size)fe *J 4nm 3*1 , ^] #el^eR> 

aV^i^ ot 0 7 xfl^ 7nm cq h]oi^ ^711^^4. #7l §el^el-# ^ -g-*fl3 

*1 Cl^-^ oil 31 5-1- £W ^ -g-^* ^W^l-^Cl-. #71 ^ -g-^ 71^ 

#71 #el^e}^-^ 12 ^-71 ^ -§-^31 ^£(viscosity)^ lcP $ 

Cf. #71 ^ -g--5A# 71^1 ^, #^-7l^ll» ^5}-Al^ O.H.A-1 4V7I 7l 

# #41 3 °H, ^sH #7l ^<3^ol ^(shrinkage) 3^ 

^S.^r 3^7) ^ 20% <%SL^, -^^(dielectric constant)^ 3.9 °] 

<63> a>7| ^X\a\] ^ WlJEoflofl o^fl ^Aj^ |^5|fA ^] 7 y o}= 300OA0.S 71^1 

*>^4. #71 ^AHl ^ Wlil^HlA-1 -g-<*} ^ofl ^7)1 S>^- #Sl^5l-#<5l ^%=%fe 

^ 14 ^ 123*1, ^Bl^sl-^ «-7>^l tcj-e^- ^>ol7> M-7J §>^o.q- ( ^#£1^ ^ 
^ n^l^r 71^1 ^^cg^ cc*V lcP 3. ^v}^ . ^n> , ^S\±= 
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^£.7> 19% 20% -fr#-§:£: ZfZf 4.0 ^ 3.9 7]$] -f-^ Ip^-fr 14 

^>^, ^£ ^ ^> ^71* ^fl^Rl ^ S-^^r ^iS. 7^ 

<65> 2_ #S^£R1^ &7>^ol -g-ufl6fl -g-^S]^ ^£7> °^7>^ -g- 

<66> ^^<^1 

<67> £ la vfl^l J£ le^r €r 41 tH^ 14 €- S>S.*H 4l7>o) E^l^l A>^-^- 

<68> JE la ^ £ lb* ^S^, *Je|€- 71^(200)^1 sfljE. *>3^(202), *fll *J3^ 

(204) *J Ji^r ^iSl-^-(high temperature oxide layer) (206) ^a^JI a>^1 ^-§- 7l 
*1 ^7fl5l S 31*1 (trench) (210)* ^^r 0 ^-. o)6\*\ t ^7} m€*l(210)£| Y 
^r5f ^7HlAi ^^el^H -gel ^4 ^HH-^ls^ ^2}- «3r-g-^l #7l 

M^^l (210)^1 H}^^ 3.^Rr 1^ A oHl E^l^l lfl3 #5^(215) 

^cf. Aj. 7 i m^Aj-sj. ^- ( 2i5)o] e ^1^1 (210)* 71^(200)^^^1 ifl 
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<69> £ lcl- ^S^, ^-7) ^Al^c^. -§^^V ^S}o}^^ M.^M^Q 

^(226)# ^^4. 

<70> s. ld«- % 1 -2:^>^ ) ^71 ^ll^-(226)°fl 02 ^ H20 *H^}u} 700 

°CS ^2K|^ *Hl AV^nV(227)^- ^^^cf. <>H ( ^-71 ^11^(226)^: ^S)^ ^ 
£7]- ^7}*}?ll ^715] ^ol^cf #0}^. ^5^, #71 S«(210) iflJf* 2^ 

<7i> £ le» % V S*>^, ^"71 ^11 ^5)-^-(227)^l <>ti*l^-§: #7l *fll 

^-(227), ^7} M^!^] (210) afl^t!" 7l^-(200)^ *fl2 ^s}-5]-(225) , Jl£r 

^£K V (206) ^ *fll ^^-^-(204)* ^>^°_5. ^7]^-o,SAi #7] e ^1^1 (210) ^fl-f-^nV 
*fll ^3^(227H ^^}^ 1=31*1 ^-5^(230)^- ^*>5^. 7)^o\] #^is}±r ^-7) 
3rfl^ A]-5).ni- ( 202)^: *fl7i*Vcf. 

<72> £ 2a^r ^oflofl ^tt *KE*fl i7>o] ^ig^olcf. 

< 7 3> 51 2a» %^*>^, 7m <a ^^-S. 711 o]e 2Kl(7fl<>lS ^^-)(238) 

°1 ^^V^, ^1-71 TlM e e}.oi (238)4 ^^*}^r «1 S eKl(280)°l ^th}. 

^■7) W]E 5^ o](280)^r ^ ^7l^O.S. <?!^-£^- ^E^o] ^Efl(^l 3. 

^ ^eizL)(275a)^- ^lfh}. iE^, #7l *>51*ll 7l^^) S& tf-E- J£4pofl 
^€ TlsflAjE^ ^7l^o.S <^^s]£^- *fl2 #s^zi(275b)» ^lW. 

<74> JE 2b £ 2j^r ^aflofl o]^. tiVc^j ^.o] ^1^^^- ^^^>7] 
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<75> £ 2b« #S*>^, #7) J=3!*l A>3.tq-(230)<q 1$s$ 0. S o]*fl ^-^7fl^ 3gT= cgc* 

£ ofl^y. «S^(xil3£Al)ol ^o]5]^cf. ^"71 ^j^ti. ^ ^JEl ^ ^ o] ^ o} £ 

(200) A oHl ^s^* ^^tb ^ , ^-71 ^Hl #e|^el^g- M^^* 

3^ ^ i^ D -li afl^^M TflojE a>S)-^(235) ^ #3^3^ 3fl^(236) 

o_ S ol=o^ Tflole #^-(238)* ^^*>^^. ^-71 TllojE xl^-(238)^ z^S] TflolJE 
^ ^ 20nm S ^^SlSinf. 

<76> °l£r^°J ^.^ o. ^ ^ >7l ^jolM ^^-(238) 71^(200) g.T&°]) iii/ -E- 

3l°J ^(240)-^ tg^S* 1 }. nJ-eH, Tflols *1^. ^ ^i/E.eflo] oj (24 o) 0.3. o] 
^^E^l^Bi7> ^3&th ^"71 tIMe ^^-(238) £ 71^(200) -#°fl ^e]^- ^ 

^z^H TflolE ^^-(238)^ ^Hl Tflole ^^o]^(250)l- ^^o^ 

<77> £ 38TT ^^1 ^oflofl 7^ ofl^ ^-g- ^tg*>7l 7flSM*} 

•14. 

<78> £ 2c ^ 5L 3a« #2:^>^ , -8-71 S^l^E^} 71 ^Hl #7l ^AHlo) 

2-8 #4 ^Htlr afl^SM ^12^(260)^: ^^4. °H , A oM o]^. . 

31 9l±r ^^Hf #el^J^ ^7X300)^1 £L7l^r sg-g-^iLS SJ= 2nm ^cf. nj-sH , av 
71 ^-g-*}^ #el^^ ^>(300)1-^ tfl^ #7} !=®x)+b\ *}o}°) tJ-t^ ^ 1:10 o] 

#°.3->H ^7] 7-1 ^-7>^ #Sl^&Ht ^>(300)#ol #71 M^l^Bl A>olo) 7^05. J=oj 

=M ^71 M^^l^Ei A}©]* nfl^^H ^-*|, ^71 ^^-7>^= # d *J &|- # 

3 -g-7.}^ ^-^£7} 2.2 #71 7-l^-7>^ #Sl^el-^; §-7>(300)# # €" 
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3.7} 9] A}o)o)} ^ =L7l^ ^>#ol ^og^o^ ^ gio] nfl^} 

£ 2d« ^S^, #7] ^12^(260)^1 ^7l^S X|^*H ^^1^ ^^H: 3 
^-71 ^2^(260)^- ^Sl^^-i ^£7> ^7^1-711 =M ^ 7 ]o} ^oj^rf 
^}^. 1*H^, #7l E^^l^Ei-i- 4olf ^fl^}^ ^3&l=h #71 ^> 

St-^M- -f-^^ a^aj 7l7fl^ ^Ej- 2[- (Chemical Mechanical Pol ishing; ol^K "CW^Ji 
W.) ^^1 ^*fl XU ^^^"(265)^: 

£ 2e« %^*>^ , ^-71 X|l (265) #<*(| ISsH^iEf S^^^cf. 

^^^(265)21 ^ ^#X|7l^r ^(^aI)^ ^^^1-^c]-. # 

71 eflxl^M sflBi-g- Aizl- ^"71 XU ^^-(265)2] 

-¥-§"§: Xll ^*(270a) ^ XI 2 ^n»«-(270b)* ^*hSi4. XU ^ 

^*(270a) ^ Xl2 ^ej#(270b) ^1 ^ 9X^ ^ XlT^l ^§fl ^7} 

XU ^i«#(270a) ^ Xl2 ^*(270b)* ^^}^. <X*fi, ^7} XU ^<£^(265) 
£ S^SMl $1A££, A o v 7l Xl*cH ^ ^€ #^2] ^ 5^4. 

£ 2f# ^-S^>^, ^-71 XU ^.BH^(270a) ^ Xl2 ^*(270b)* S^*V 
Aj-ofl J£S*H ^7l XI l ^E«#(270a) ^ Xl2 -=-<^ t-(270b)^g- ^ <5> 

*U XU f>7> ^^^-(265)^1 W^ol ^#i|7l^l 6fl^l^(etch back)^^^. 4 

eH, A oM t-^ol ^-71 X| 1 ^i«^(270a) XI 2 ^-fr(270b) iflofl^ ^7fl*Hr 

X| 1 -sis) #&|Z2(275a) ^ X]2 ^ #5-1 ^( 275b) 7}- 
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<82> s. 2 g» %^*>^, A o v 7l afll ^e^ZL(275a) ^ ^]2 M #^ZL(275b)l- 

*V #7l ^11 ^^^-(265) ^Hl #4? Hfl-tl^- -*7l Tfll ^zz.(275a) 

<83> S. 2h«- ^7l WlE5}ol(280)^- nll^^c^. ^g.*^ #21^5^-^ if- 

^ #71 S### <>l-g-*H ^-g: ^7l^l# Xl^*>t^ 7^5}- 

<84> £ 2i» %EEis}T£, #7] 7\}2 %-7\ *|<3 ^(285)^ ^ °3^i* ^7} A]2 

#?i ^^^-(285)* ^l^H #71 Tfll #?i ^^^(265)1- *HlS. ^zfsH A o v 

71 *fl2 ^ #£iZL(275b)^ tfJf^ >0 ^ o, E» ^13 ^^*(290)^- %^*\<&t\ . 
^7) *fl3 ^*(290)* $>8*Hr ^ ^ ^*Hr 4^1 #(par tide) ^ 

* ^171^71 ^«fl, *j| 3 ^^.(290) ifl^-# ^l^^^cf. 

<85> £ 2j# #71 ^3 ^#(290)^ nflUSK£^ #;g-gr #7] *fl2 # 

?i ^^^-(285) ^£.f>\ 51 , *#-<*l CMP *<HH ^1*11 sgi^SHH >H13 ^ 

(295)* ^^sl-^cf. 

<86> 

<87> j£ 4a ^ tilH^ig^Hl cq^. tiV^^j i*}^ 3g^£.olrf. 

<88> 5. 4a# %^^>^, te^l 7]& #ofl <H «o v ^-°-3. 7ll ©lM E|-<?] ( Til <>1 e 3!^-) (438) 

©1 ^1^^1-Jl, #7l 711 ©is 2l-°i(438)52l- ^JHIsKr wj-^o.S alE a}-o](4 8 o)ol ^1*1^. 

#71 WlE 51-01(480)0. cq £ ^ ^ 7 ]^ c^sj^s. H] E^o] ^(afll ^ 
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^€ ^sflAlE^ ^7l^o.S ^sqjE-Ij. ^12 ^ #eiZL(475b)# 



<90> E 4b# %^*>^ , ^-tffij e^i^i (Shallow Trench Isolat ion;STI ) 



7l^(400)<^l S^lS ^^^Jl, ^-71 J= 31*11- ^SJ-^cljl nfl^Jl 
S M) ^^ ( 43 0) ^. ^^t]-. ^-7} ^J= <3<*!(430)£r #7] wlmo^ °1 

-^V^ A cM ^^^sf ^ofl ^*fl ^*r£i=r. 5£tr, #7l ^JEl ^^(430)^1 *g 

A oM ^S. <^<*(430H1 ^sfl ^7flSl ^B)tf. «^^(nls.Al)ol ^s^t)-. 
oi> ^-7] on^tf <g*!(430)°l ^sl 71^(400) ^Ml ^^8: ^<RV 

^ , #7} ^Hl #5)^5^* ^^*>S^. #71 #S]^ 

J1^5LsL A>^1 >g-7l ^ ^3^* 2flE^ 

<sH 711 ^sl- ^(435) ^ £^§^ 5flH(436)^-S °1 =_o^ 7))o}^ ^q- 

(438)* ^SrS^. ^7} TflojE *l^(438)-gr TflojE A>ol^l ^ o] of 

20nm S. ^^S\9X^. 

<92> oj^^og ^ ^V 7 ] ^jojE ^^-(438) 71^(400) S.^} iiL^/JEL 

efl^I <3<*j(440)* ^WSat}. Tlloje ^ ^ dtSL+/ELz]}9l ^^(440)^.5. o) 

JfLo^ ^^}^b\7\ ^7l 711o)e ^(438) ^ 71^(400) ^Hl ^> 

^z^}^ #7l TlMS ^^-(438)^ ^ta ^-ofl ^oje (450)1- ^^V^. 
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<93> £ 3b^r *}JZ^o\}°\) 2]^ 7j ufl^ ^ o. ^^7} ^ # 

<94> 51 3b ^ 5! 4c« -^-71 E^^^E^j. ^£ 7 ]^. Aj-ofl ^-71 tijilL^^ 

SOGCspin on glass)^(460)l: ^^*>^i=f. #7l tiling ^ o]^jl oi^ j7«-^> 
^ ^^eRV ^-7>(320)^ Jg-g- £-7} £i7l^ 4 nm 0 K v <>l£K rcfeH , 3L^t\^ 
#£^e}# ^-7H1 ^ A oM 711 o]e ^ ^>^o) ojt 1:51- J^^tf. atb, #7l 

-H-g-*} #sl^e}^ ^-^>£q ^V^= &^£7> 3.1^1^. ttJ-eH, #7l zl^>^ 

^ ^HS20m^ ^7} 7]& <$d\) t$A£Q ^&7.)+B] A}o]6\] ^™?>] ^5)7) ^tf. 
<95> ^V 7 ) #5^BRV ^K320)l-ol #7l M^l^ A>ol6|j JE^o^ nfl , 

£-7} 3717}- 3.7] nfl^-ofl, «-7># Afolofl -^^(330) ti] ^ , ^£7]- 

^ 3.1^ ^tfl^O.^. ^o. *^o) JB. A>olo1 l tfl-g- ^ o. ^ 

<96> ^, ^7l7> ^ #£]^e}-*V ^7>7> E ^xj^Ei A}©]^ ^ nflofl^ #Jf 

°il^r £171 7}- €■ #&l^eR> ^}7> lE^^H ^1 t^- ^£7> ^^711 ^cf. 

<97> £ 4d# #S*>^ , #71 S0G^-(460H1 02 ^ H20£)- ^s\-7)^ ^5}. 

^^Sr ^^^}%t^. °M, #7l S0G^(460)£- ^£7} ^7>*>7ll 51 ol 

^7} o] ^o)^ v^V^i}. #7l #s}-5bg- CMP ^ofl ^1*11 ^W*><^ 

^^^(465)^: ^^^^cf. 
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5. 4e» t2^, #7] Xll #?V ^^^-(465) ^Hl l£efl^]i£t £3L*}$t].. 

# ^<£*V(465)2l <|3-^ <^^dV# iL#Al?l^ i£?)l7lAE ^HCnl^Al)^- ^*}-£cK 
#7l IE efl^lil sflBi^- aiz^- P[i£s <>l-§-*H #71 XI 1 ^<£nJ-(465)£) ^# 

€ ^£-§- ^^^.^ ^1 1 ^Efl^ (470a ) ^ ^ 2 s^^(47o b )^- ^^4- A oM XI 1 
^*(470a) ^ XI 2 ^Sj^(470b) ^ 5£^r ^ XlT^l ^*fl # 

7l X]l ^ajl-(470a) ^ X12 ^-^(470b)^g- ^1^*>^4. °H , A <M Xll §^ ^<£*\ 
(465)^ ^ 4 nm £-*V 3.7)7} €- #5^3 Al~g-<fr}o} ^^Xl ^3*1 

^Irol ^ D >14. XI 2 ^i»#(270b) MM 

^"71 Xll ^^^(465)^1 ^^-7> ^]7|-€ ^ <8^(265bH t^W. S^h # 

71 Xll ^<3*K465)Sl <^7} #7l Afl^ofl <s]*fl ^£)<H ^S(265a)7> 

o}^ ^ ^l^tt" E^ XHSl-g- ^5. 9X^t. 

5. 4f* , #71 Xll ^#(470a) £ Xl2 ^-fr(470b)^- Sfl> ^X-§- 

>$H #^ 5L£s}«] #71 Xll #^*(470a) ^ Xl2 ^^(470b)* Xl^s]-51-i=- 

^^4. *#S1 CMP «<HH1 Sl^l #7l M^-fr ^3^71 

°1, ^71 Xll ^^^-(465)^1 #^°1 ii#5)7l^l o11^«fl(etch back)*l-5$4. # 

71 X12 ^?«#(470b) ^^^71^, #71 Xll ^-(465)^1 ^ 

^-7> ^S(465a)^>7l £^1# #^5. nflljsqcX X12 ^-^ # 5-1 :□.( 470b) 1- 

4°H1 J± 53*1(475)7} l£^*Vtf. ttf^A^ #5^4 ^ea^ Oj:7l§> 
XI £4- *>44 ^-SjXl Cflsfl ^^0 S # 7 ]^ o] 7} ^- ufl, ol^tb 

*1 #71 y.^*l(475)^l 21*11 #SL7} °l7}S\o] SL^-^r ^-^>X1 €4. 
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<ioo> £ 4g# ^7} afli #eizL(475a)« A oM afll ^<£^ 

(465) A oHl ^ wflA^ #7l *fll ^ #eiZL(475a)2f HlSeKl 

(480)^: ^^^cf. 

<101> £ 4h ^- ^-3:^, ^7} BlEe}oJ(480)t Dfl^^>£^- a o v 7 ] Hjjii^al- ^ <t> 

#B^^E}^ 3L#*Hr ^Sr^r 0}^}C^ ^ ^^JL ^7}^ *fl^S>^ 33* 

^l^l^M- -f-#sl *>-8-*H A2 %7\ *i<£^(485)* ^^h$l^-. 

<102> £ 4i*- %^\^., #7} x\}2 %Q ^(485)2} <a]Jf <3<*# ^z^H *fl2 

<103> #71 ^ ^ ^ofl ^^Hr Bj-El^ ^ lr^#^r ^T^l ^*H, #7l ^3 ^ 

#(490) ifl^-& #7] *fl2 ^^sv(485)^ Jl-g-*>^ ^&]^&)-^ o] 

<104> £ 4 js. , #7] ^12 ^Hj#(490)-i- ^fl^}^ #71 A]2 % 

# ^<£*} ( 485) -a-ofl S.^}JL, CMP 1J-*H sl^fl j% ^s\-^\cz\ #ein 

(495)1- 3^ sa^h 

<ios> £ 5a^r ^<^H sl*fl *fll %<&^ ^r^^l ^ ^1 

^(TEM)^^!^!, £ 5b^ ulju^^^oil ^^bv ^-Tgo) 

¥4 ^*l^(TEM)^i°ltf. 
<ioe> £ 5a^ , ^^^1^1 A\l ^<?l^-(265)^r -g-7}^<>l ^j L> ^ 7 ] 7 \ 

2 nm «?! 7-l^>^ #el^ef^V# o]^.^ ^#^0.^ nv^oj ^J=7> 
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2.2 91 %J°£.*\ &7fe2i\ £17M1 3a*}7} ^-cfl^ o. S ^ 3.7} 2] ^7\y} 

371^ £-7}- A}oHl JE^i)^ :g.^g_ ^Cf. 
<107> £ 5b# HlJU^^ajloll^ JL^-7}^ £-7} 3.717} 

3L*1, -g-7}^ ^-SLS^r ^ 3.13^, #7l tJl^^^o^ ^o|o]- ( 265)-^ 

<108> c m. ^-t^^ ^ofl ^ wlju^^^ofl oj^fl ^l^sj ti> £ ^l ^ 256M ^ wjE 

<109> £ 6# #S*}^, ^*H1 ^ tilm^oflofl o)sfl 256M «V^1 cfl^H 

^7l iflofl ^ 7fl^l- a^^cf A oM 256M til 

£31 *llol3lS-^Bl ^j-S-ojuf. # 7 1 -i^HH ^-^0_S ^ 

€ M #3}^ 7fl^ ^a>^ z}-z}-^ als^l 4l7l-l-ofl « ^ 5 7fl 71^1 ^ 

<no> tilig > til jn^oflolH ^Uj 7fl^ ^Afs} yvt^i ^ 

IS ^^7> ^nf. a\± 1-^ 7fl^ 57fl^o.^, ^cfl 7fl^^ 507H^cf. rcf 

<111> ^-CfS-fEi ^ ^^ol ( qt 3ooo o]*}°] ^ 3g^- ^-7>^-ar *| ^-7>^ 

^el^Jel-^ A>-g-§><^ ^ 7j(g ap )^ nfl^}^, ^ ^rf. # 
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7) *i£-*HJ= -g-*lH ^ -8-«fl£(solubility)7> ^ 

(gel 1 at ion) 3*1 &:n ^HH €^fl*Rf S^Kparticle)^ #<y ^ 

7fl^> ^ Jg-g- ^>^ol qt 1800 ol f^^^ 2nm 21 -g-*} £L7l# #Jil & 

cf. rcj-EM, ^^^^1 -H^-*}^ ^ 33 tflw-ofl cf^o^ 

^* ^^Rr l-el^eJ-^KLow Molecular weight)^ 

^ #±.*\$X°-*\ *3*>^ i-M^I ^OSl^o] 

<H3> y>sf ^ol ^bfl ^^>^, ^ Jg-g- ^>^=o] 300 ifl*l 3000°1 Jl 

£-i5L7> 1.8 ifl^l 3*] ^^V^ s)S>o]c S tiVi^ll ^lS-g- 2: 

<ii4> oi«q. ^01 ^>^oi ^ji, ^>^= ^ AV-g-^-o.^, 

<115> #7] ^ 7^<gn|o S A>-g-s>7flSl^, ^*-g- <§^*>J1 ^ ^ *Rr ^ 

3-8: *L*8*HS. #7] #?i :£<S*M 3^3*1 ?> #Ji. 3 3 # °1 

¥^3^ ^7> « 0 M£H «]r£^ i^r^ 

41-23 



1020030008846 %^ 2003/3/12 

W j.<4 Qo], wV^*V ^Alofl# -g^SM^ ^ 7l# 
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1] 

^5 ^^°] 300 ^fl*l 3000^>1 JL £-5LJ£7> 1.8 tfl^l 3°H *>7l^ 

(1)3. £^£]^r s^Hjels ^^^^-§7 £#*Kr i&ESj) i4 *fls-g- S^l-. 
-(SiH 2 NH) n - — (1) 

2] 

30 £^>JL, 70 ifl*l 95 S^Hr ^-1- ^H)-£L3 <5>^r aVSi*fl dz*} 

3] 

7 3°] 91^ 71* 4H1 ^-g- £-7}*g=ol 300 ifl*l 3000o]ji ^>^= ^-5.S.7> 1.8 

3<>H is}7}^ (1)3. 5.^1= ^^>o]c S ^ -g-nfl^ ol^-ol^l -g.ofl.g- 

-(SiH 2 NH) n - (1) 



41-25 



1020030008846 %^ 2003/3/12 

[^t 1 * 41 

*}JL, -g-t»fl» 70 ifl*] 95 ^% £f^ Z}^ 1>5L^1 ^ ^ ^ «J- 

5] 

6] 

X16^ &<H*1, A o v 7l l^r 600°C afl^sqfe H'lS S}±r til£^] 
[^t 1 * 8] 

i ) ^E]ti. cg« gj <^^ol ifrESfl 7l^r ^H] 4^7fl^l ^1 4 
$^*Hr #31 ; 

ii ) 4 V 7l *)U 3flU A>ol^- nfl^^S. Aj- 7 ] 71^- ^-6)1 ^ef 5^^- «-*}5£ol 

300 3000^lJl ^-7]-^ ^£.7} 1.8 ifl*| 3°H *>7l^] (1)5. *\*}°]B.S. 

-(SiH 2 NH) n - — (1) 
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#7fl; 

^7l^r *IU 7fl^# ^JsRr ^1; ^ 

V) ^7l *fll 7fl^fl- f-^JL ^11 ^*Kr ^-7^11- If 

*>fe- <tKE*fl i7}£) ^l^ y o v ^. 
9] 

^18^H1 31°]^, i ) #7^ -gi= cgctf.g. 

*V£*fi 71^-ofl E^-i- C^j; 

a> 7 ] e^]^ nfl^^^- ^ ^ ^}^o] 300 tfl^l 3000o]ji ^-5££7]- 
1.8 3°M 5}7l^] (i)s a^s]^ ^H^s ^el^af^ ^ -M^ oi^o^ _g. 

-(SiH 2 NH) n - (1) 

^"71 ^Hl ^71^1 S ^ll^-^l-Jl 600 °C ^ 7}*H ^5]^ AV^nl-o,^ ^ 

^H^r #7fl; ^ 
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10] 

*I18%M1 $X^^, ^7] iv) ^7j)l- ^l^^ji, ^-71 *fll 7fl^Y# Afl^SHr ^741* 

11] 

^18*oH1 5^1, ^-71 *fll ^ujaf o^sq^ *fl2 51 sfl^# ^*Rr 

#7] *fl2 5L&^ sflEd-g: 5E^-tV ^ 0 H] ^ sg-g- 300 3000^1 Jl 

-(SiH 2 NH) n - (1) 

#7] SHI ^71^)1 » ^^J-Jl 1^- 7HH 42 &J%^°-3. ^Al7l^ # 

711; 

*M ^"71 7] #2] ^fS-i- ^#A]7l^ X)2 7fl^» ^ *Rr ^Tfl ; ^ 

A o V 7l ^12 7fl^# ofl^^H ^12 ^^Rr ^7^1* Ci ^til^> 

^ 3# ^ tiV3E^l ^7}£] 

12] 
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13] 

^18%H1 9X°]*\, A o v 7l 3JflBi-i- A}ojcq ot gonm o]*>ol ^ s^jo £ 

14] 
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[5= la] 



t 



J 



-206 
-204 
-202 
-200 



[5L lb] 



t 




210 



lc] 




210 



[S. Id] 




210 
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15L le] 



230 225 




210 



IS. 2a] 



IS 



IS 



ES 



£S 



£S 



IS 



EI 



IS 




A' 



275b 



•238 



[£ 2b] 




275a 280 



250 




236 

f238 
235 J 



■240 
•200 



230 
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[5L 2c] 



[5- 2d] 



250 




230 



250 



238 




238 



230 




230 
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IS. 2h] 




238 



238 



275a 



275b 230 275b 



275a 
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IS. 4e] 



[51 4f] 



465a 465b 
470b| 470b 




430 



475 465b 
475b(475b 




436 1 
A M38 
435 J 



430 
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4g] 

480 480 




430 



IS. 4h] 



475 450 
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IS. 4i] 



490 490 450 




475a 475b 430 475b 475a 



IS. 4j] 



495 495 450 




IS 5a] 

265 
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5bl 



465 




<h 50 

S 30 
ITT 

Mini 20 

* 10 



2bit FAIL 7fl^/256M bits 
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